Background
==========

There is global concern about drinking trends among young people. Alcohol consumption is an important risk factor for morbidity, mortality and social harm worldwide \[[@B1]-[@B3]\] leading to 2.5 million deaths each year \[[@B4]\]. It is responsible for approximately 4% of the global burden of disease. This burden is higher in high income countries and among men, accounting for 11% of all male deaths in the World Health Organization (WHO) European region in 2004 \[[@B2]\]. Even though the problem is said to be increasing in the developing world, there are no sufficient data on alcohol use and its consequences in many developing countries \[[@B4],[@B5]\].

The use of alcohol during the teenage and young adulthood years is a common phenomenon in many societies. For large numbers of youth it may signify psychological experimentation and risk taking \[[@B6]\]. Epidemiological studies indicate that a substantial proportion of alcohol users progress to problematic drinking or become alcohol dependent \[[@B7]\]. Alcohol consumption at a young age increases the risk of developing alcohol related problems later in life \[[@B8]-[@B11]\]. Among youth, drinking often coexists with other problem behaviors such as poor academic performance \[[@B12]\] and absenteeism \[[@B13]\] which may impair healthy development and successful transition from adolescence to adulthood \[[@B14]\].

A study conducted among high school adolescents in Ethiopia from 2001 to 2002 reported that about 8.9% drunk alcohol at least on a weekly bases \[[@B15]\], where as other reports among students in southern Ethiopia and a private school in Addis Ababa found a prevalence of 57.7% and 19.2% respectively \[[@B5]\]. In other sub-Saharan African countries like Kenya ever drinking prevalence of up to 15% were found among secondary school students \[[@B16]\], where some private universities had rates as high as 84% \[[@B17]\]. A study from South Africa also reported an alcohol use prevalence of 39.1% among high school adolescents \[[@B18]\].

As in other developing countries, the distribution and consumption of substances including alcohol are not sufficiently studied in Ethiopia \[[@B5],[@B19]\]. Alcohol consumption is not legally prohibited in Ethiopia and there are no age limits on alcohol drinking \[[@B19]\]. Culturally, it is consumed in social gatherings and among friends as a pass time activity and relaxation experience \[[@B19]\]. Description of the relationship between alcohol use and other important variables would usefully guide national policy and decision making on consumption patterns and how its impact could be mitigated. The main aim of this study was to determine the prevalence and factors associated with alcohol use among high school students in eastern Ethiopia.

Methods
=======

Study setting and context
-------------------------

The study was conducted in Harar town located 525 km east of the capital city, Addis Ababa. Harari Regional State is one of the nine regions in Ethiopia and Harar town is its capital city. The town has nine high schools from grades 9 to 12 attended by adolescents. The total number of students enrolled in these schools in the academic year at the time of the study was 6523.

Study design and sample size
----------------------------

A descriptive cross-sectional study was conducted in April 2010 among high school students to assess the prevalence of alcohol use and its predictors. The sample size was calculated using the formula for estimation of a single proportion \[[@B20]\], n = z^2^\*p(1-p)/d^2^. Where the z value is taken as 1.96; p, proportion of alcohol drinking, was assumed to be 36%; and d, the margin of error of estimation, was assumed to be 3% or 0.03. This provided a sample size of 990. And with a design effect of 2 and a 10% non-response rate, the final the sample size was 1890 students. Finally, a total of 1890 students, representing 29% of the study population, were surveyed. All schools were included in the study and a proportional stratified sampling technique was employed to obtain study units. A proportional sample of students were selected from each school and grades based on their enrollment size at the time of the study. Within grades, all students in the selected classes participated regardless of their age.

Data collection procedure
-------------------------

A self administered structured questionnaire consisting of open and closed ended questions was developed based on a review of the literature and by adaptation of the Youth Risk Behavior Survey (YRBS) questionnaire developed by the U.S. Centers for Disease Control and Prevention (CDC) \[[@B21],[@B22]\]. The anonymous questionnaire covers socio-demographic factors in addition to alcohol drinking habits. The English version of the questionnaire was translated into Amharic, the official language of the study area, by a panel of experts fluent in the language. It was then translated back into English by another person to ensure consistency with the English language questionnaire. Pre-testing of the questionnaire was undertaken in 5 percent of the sample size (95 students in schools outside but close to the study area) in similar areas before the actual data collection took place and corrections were made thereafter to improve the clarity of some items. Cultural equivalence was also sought in the adoption. For instance items on cannabis and violence were dropped since cocaine use is less known in the study area and that violence is not the objective of the study. The final version of the Amharic language questionnaire was used for the data collection. The participants anonymously responded to the items on the questionnaire using pen or pencils.

Variables
---------

The dependent variables were alcohol use and its frequency. The independent variables included age, sex, religion, education/grade level, practice of alcohol use among family and friends, money spent on alcohol, previous exposure to drugs.

Operational definition
----------------------

A student was considered as ever drinker if s/he responds yes to the question \'Have you ever drunk alcohol in your life?\' Then follow up questions were employed to collect information such as drinking in the past 30 days and frequency of drinking. Current alcohol use is defined as use of alcohol at least once during the past 30 days before the survey.

Statistical analysis
--------------------

The data were coded, entered, cleaned, and analyzed using IBM^®^SPSS^®^Statistics, version 15 for Windows. Descriptive statistics were conducted using frequencies and proportions. Bivariate and multivariate analyses were carried out using logistic regression to examine the relationship between the outcome variable of alcohol use and selected predictors. The multivariate logistic regression was conducted using simultaneous entry of independent variables. Outliers were inspected and multicollinearity among variables was examined using simultaneous entry linear regression. Adjusted and unadjusted odds ratios (OR) and their 95% confidence intervals (CI) were used as indicators of strength of association. A p-value of 0.05 or less was used as the cut-off level for statistical significance.

Ethics statement
----------------

Ethical clearance was obtained from Institutional Research Ethics Review Committee of Haramaya University, College of Health Sciences (Date, March 04, 2010). A letter of cooperation was written from Haramaya University and further approval was obtained from the regional health bureau and then the surveyed schools. The objective of the study was explained to the study participants. They were briefed about the confidentiality of their response and the importance of providing correct and accurate information, and that participation was voluntary. All participants included in the study have provided written consent.

Results
=======

Study population characteristics
--------------------------------

A total of 1721 students participated in the study with a response rate of 91.1%. Of these 856 (50.1%) were males and the rest 851 (49.9%) females, with a mean (SD) age of 16.4 (1.6) years. The majority, 839 (48.9%) of the students were 9^th^graders. The majority (92.5%) of the respondents were living with their parents at the time of the study (Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}).

###### 

Socio-demographic characteristics of the sampled high school students in eastern Ethiopia (n = 1721)

  Variables     Frequency^¥^   Percent
  ------------- -------------- ---------
  Sex                          
                               
   Female       851            49.9
                               
   Male         856            50.1
                               
  Age                          
                               
   15-19        1085           63.5
                               
   20-25        622            36.4
                               
  Religion                     
                               
   Orthodox     901            52.8
                               
   Protestant   36             2.1
                               
   Catholic     549            32.2
                               
   Muslim       191            11.2
                               
   Others       29             1.7
                               
  Grade                        
                               
   9^th^        839            48.9
                               
   10^th^       394            23.0
                               
   11^th^       253            14.7
                               
   12^th^       230            13.4
                               
  Living with                  
                               
   Parents      1288           92.5
                               
   Friends      27             1.9
                               
   Relatives    43             3.1
                               
   Alone        34             2.4

^¥^Based on the total number of respondents to each item

###### 

Characteristics of alcohol ever drinkers among the sampled high school students (n = 372)

  Factors                                          Ever drinkers\' frequency (%)^§,\ ¥^
  ------------------------------------------------ --------------------------------------
  Sex                                              
                                                   
  Male                                             254 (68.3)
                                                   
  Female                                           118 (31.7)
                                                   
  Age, Mean(SD)                                    17.5 (2.5)
                                                   
  Grade                                            
                                                   
  9^th^                                            150 (40.2)
                                                   
  10^th^                                           74 (19.8)
                                                   
  11^th^                                           65 (17.4)
                                                   
  12^th^                                           84 (23.3)
                                                   
  Religion                                         
                                                   
  Orthodox Christian                               278 (74.7)
                                                   
  Protestant                                       20 (5.4)
                                                   
  Catholic                                         43 (11.6)
                                                   
  Muslim                                           27 (7.3)
                                                   
  Others                                           4 (1.1)
                                                   
  Have friends who drink alcohol                   
                                                   
  Yes                                              302 (81.8)
                                                   
  No                                               67 (18.2)
                                                   
  Living with people who smoke cigarettes          
                                                   
  Yes                                              278 (75.3)
                                                   
  No                                               91 (24.7)
                                                   
  Have you drunk in the past 30 days?              
                                                   
  Yes                                              179 (10.4)
                                                   
  No                                               1542 (89.6)
                                                   
  Ever drunk alcohol as well as chewed *khat^§^*   
                                                   
  Yes                                              186 (50.0)
                                                   
  No                                               186 (50.0)
                                                   
  Ever drunk alcohol as well as smoked             
                                                   
  Yes                                              114 (30.6)
                                                   
  No                                               258 (69.4)

^§^Number (percent) unless indicated otherwise

^§^*Khat*is a stimulant leaf extensively consumed in east Africa and the Arabian Peninsula that has amphetamine and could lead to addiction and other negative consequences

^¥^Based on the total number of respondents to each item

Alcohol use of the study subjects
---------------------------------

A total of 372 (22.2%; 95% CI 20.2 - 24.2%) respondents had ever drank alcohol, 179 (10.4%; 95% CI 9.0-11.8%) have drank alcohol in the past 30 days. More males (254; 68.3%) than females (118; 31.7%) were ever drinkers. The mean age of drinkers was 17.5 years, 17.3 for males and 17.8 for females. There was no difference in mean age of drinking by sex (t = 1.909, p = 0.06). Two hundred and ninety six (79.5%) of the respondents drank alcohol in bars and restaurants, while 62 (16.7%) drank at home. The majority of the drinkers (60.5%) drank alcohol with their friends and 119 (32.1%) consumed with their parents. Thirty eight percent of the participants were living with people who drank alcohol (living arrangements include 46.0% with father or mother; 17.2%, brothers or sisters; 16.6%, with relatives; and 14.3%, with friends). About 34% of the participants had friends who drank alcohol. Concerning the source of money for buying alcohol, 266 (71.6%) of the drinkers got money from their parents and 55 (14.9%) from friends. Drinkers spent an average of 65.2 Ethiopian birr (\$4.1) per week for alcohol. About 31% (114) and 46% (186) of the students were also smokers and *Khat*chewers respectively on top of alcohol drinking. Further details are provided in the Table [2](#T2){ref-type="table"}.

Determinants of drinking alcohol, multivariate results
------------------------------------------------------

Logistic regression analysis was performed to identify the effect of each variable on drinking alcohol. Multivariate analysis of the dependent variable (alcohol drinking) with other outcome variables revealed that sex, age, having friends who drink alcohol and living with people who consume alcohol have strong association with drinking alcohol among the students. Though the bivariate analysis showed significant difference in drinking alcohol by grade level and religion, this difference disappeared in the multivariate analysis (Table [3](#T3){ref-type="table"}).

###### 

Logistic regression estimates of independent predictors of alcohol drinking among sampled high school students in eastern Ethiopia (n = 1721)^§^

  Explanatory variable                   Unadjusted OR (95% CI)   p-value      Adjusted OR (95% CI)   p-value
  -------------------------------------- ------------------------ ------------ ---------------------- ----------
  Sex                                                                                                 
                                                                                                      
   Male                                  2.67 (2.09-3.41)         \< 0.010     2.09 (1.45-3.00)       \< 0.001
                                                                                                      
   Female                                1.0                                   1.0                    
                                                                                                      
  Age                                    1.32 (1.22-1.42)         \< 0.010     1.16 (1.01-1.34)       0.030
                                                                                                      
  Grade                                                                                               
                                                                                                      
   9^th^                                 1.00                                  1.00                   
                                                                                                      
   10^th^                                0.84 (0.65-1.21)         0.438        1.30 (0.87-1.95)       0.204
                                                                                                      
   11^th^                                0.64 (0.46-0.89)         \< 0.010     0.98 (0.64-1.51)       0.937
                                                                                                      
   12^th^                                0.38 (0.28-0.53)         \< 0.001     0.77 (0.51-1.17)       0.216
                                                                                                      
  Having friends who drink alcohol                                                                    
                                                                                                      
   Yes                                   17.56 (13.04-23.65)      \< 0.010     10.09 (6.84-14.89)     \< 0.001
                                                                                                      
   No                                    1.0                                   1.0                    
                                                                                                      
  Living with people who drink alcohol                                                                
                                                                                                      
   Yes                                   7.93 (6.08-10.36)        P \< 0.010   2.77 (1.89-4.07)       \< 0.001
                                                                                                      
   No                                    1.0                                   1.0                    

^§^There were no outliers detected (standard deviations outside ± 3) nor multicollinearity

Discussion
==========

There is a growing concern regarding the increase in preventable harms attributed to adolescent alcohol consumption \[[@B23]\]. Such concern has prompted medical and research debate regarding the delaying of adolescent alcohol consumption for as long as possible \[[@B7],[@B8],[@B24]\]. This study tried to investigate alcohol use among high school adolescents in eastern Ethiopia.

The findings indicate an alcohol use prevalence of 22.2% (95% CI 20.2 - 24.2%) among the sampled high school students. About 10% (95% CI 9.0-11.8%) have drank in the past 30 days. We have also identified that male gender (OR 2.09; 95% CI 1.45-3.00), older age (OR 1.16; 95% CI 1.01-1.34), having friends who drink alcohol (OR 10.09; 95% CI 6.84-14.89) or living with people who use alcohol (OR 2.77; 95% CI 1.89-4.07) as strong predictors of drinking among the students.

Our finding of ever and past month alcohol drinking of 22.2% and 10.4% respectively seem to be lower than the report from Addis Ababa which indicated alcohol drinking prevalence of 45.7% and 26.5% in the same order \[[@B25]\]. The main explanation for this is probably that Harar town is more cultural and value oriented than those studied in Addis Ababa. Also the fact that there is less exposure to alcohol advertising compared to Addis Ababa where billboards and FM radio advertisements are abound and could contribute to the lower drinking level in this study \[[@B26],[@B27]\]. It is also lower than 41.8% past 30 days drinking by high school students in the USA \[[@B28]\] and 51.9% ever-drinking prevalence of alcohol use reported among secondary school students in Kisumu town, Kenya \[[@B29]\]. Similarly, a South African study reported an alcohol use prevalence of 39.1% among high school adolescents \[[@B18]\]. Other studies among high school students in Africa also report similar finding of a high prevalence rates of alcohol use, ranging from 15% to 57.9% \[[@B16],[@B18],[@B30]\]. The primary reason for the comparatively lower alcohol drinking level in this study could be lack of access due to cultural and economic reasons. Despite this, the level of drinking in this study is far from normal and should be a cause for concern as it is a dangerous precedent for other risky behaviors both during adolescence and in adult life \[[@B24]\]. Already, 30 percent of ever drinkers have also smoked a cigarette. Furthermore there are no assurances that the observed level of drinking could not progress to high levels of drinking over time and multi-substance use.

In this study, the average age at which the respondents started using alcohol was 17.5 years. On average, both sexes seem to start drinking beyond the high risk age of 14 years, which is associated with high risk for alcohol abuse and dependence in later life according to studies on sample populations from the USA \[[@B24]\]. However, a recent systematic review indicates that later adolescence drinking could progress into late adulthood drinking habits, and it was also associated with suicide, car crashes and mental and social problems \[[@B31]\]. Currently, a legal age limit for drinking as well as other important ordinances that ban drinking in certain places and advertising that tempt adolescents do not exist in the country, probably indicating the little attention given to adolescent drinking \[[@B19]\]. This is understandable given the infectious disease focus of health authorities in developing countries.

Our findings indicate that males have higher odds of drinking than females (2.09; 95% CI 1.45-3.00). This is a common finding in substance use studies where males use substances more and show higher tendency for dependence than females. Apart from measurement and reporting issues \[[@B32],[@B33]\], it could mainly be explained by higher exposure opportunities due to reasons such as psychological, family and social factors \[[@B32],[@B34],[@B35]\]. The findings also indicate that having friends who drink alcohol and living with people who drink alcohol are very strong predictors of alcohol use among the sample studied. This is in line with the consistent findings in the literature concerning peer pressure, influence of social groups and the suggestibility of adolescents toward alcohol drinking as well as other substances \[[@B7],[@B36]-[@B38]\]. Hence, this calls for awareness campaigns that have more focus on social groups and peers.

This study has limitations. One of them is the use of self-reporting methods. Self-reporting is prone to recall bias and under reporting due to social desirability bias. As a result the reported data are most likely an underestimation of true levels of drinking. However, we could not also exclude the possibility of exaggeration \[[@B39]\]. The other important consideration is that non-respondents might have higher levels of drinking compared to respondents. This is because one of the reasons of non-response in this study is absence from class which could be due to substance related delinquency. Furthermore, close to half of the sample is composed of ninth graders. The trend of decreasing student numbers in subsequent classes might be due to a range of underlying factors influencing school attendance, the role of risk behaviors such as substance use cannot be ruled out.

Conclusions
===========

In conclusion, our findings indicate that there are high levels of alcohol drinking among the sampled high school students. Parents, as well as school and health authorities need to work more toward awareness creation about the hazards of alcohol drinking. We also call upon policy makers to put in place ordinances for adolescent drinking.
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